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ABSTRACT: Printed circuit boards having perimeter edge 
connectors on either side of the boards are interconnected to 
each other by means of a removable connector comprised of 
top and bottom members to establish connections respectively 
to the top and bottom surfaces of said boards, the top member 
further having facilities to enable cable connections to be 

; established to an external source which may be any form of an 
input/output instrumentality or another circuit board at some 
other location. 

f233 
% 
4 

  

  



PATENTED JUL 697 3,591,834 
SHEET 1 OF 3 

-MULT. PRINTED CIRCUIT BOARD ---. 
E%N. - 

2 SNNNNSNS NNN 
2. 322 

%22% //WVEWTOA 

Sésé1. JOHN T. KOLAS 
3 o' 3b 

RIVET * 12-p24- va 

  

  

    

    

  

  

  

  



PATENTED JUL 697 3,59). 834 

SHEET 2 OF 3 

CONNECTOR UPPER MEMBER - 
o -1 
Y 

4a - - \ 

2. 3. 4b. 

SNAL PNGROUND P. s a 
o / 1 PRINTED CIRCUIT (- - 

LINE PATTERN 6 b 

E. 

CONNECTOR LOWER MEMBER 2 

FG.2 

  



PATENTED JUL 697 3,591. 834 
SHEET 3 OF 3 

F.G. 5 

SINGLE RAIL 6 
GROUND BAR 

9E RA GROUND BAR 

INTERNAL GROUND-S 
PLANE 

7' 
DOUBLERAL GROUND BAR FIG.6 ew ( 

SOLDER CONNECTION-- 2 SIGNAL PIN.S. 

- PRINTED COPPER 
SQUARE LAND 

N EL-SHAPE PIN- SPRING 
CONTACT COMBINATION 

  

  



3,591,834 

CIRCUIT BOARD CONNECTING MEANS 

BACKGROUND OF THE INVENTION 

The advent of miniaturization in the computer art and the 
necessity to provide greater volumetric efficiency has resulted 
in difficult circuit problems in the fabrication of printed cir 
cuit boards and the packaging techniques therefor. The most 
serious problem stems from crosstalk arising from inadequate 
design in establishing interconnections by way of cables and 
connectors between circuit boards and external input/output 
gear. 

Objects 

The present invention is accordingly directed to overcome 
the deficiencies of the prior art by providing a novel connec 
tor, for interconnecting printed circuit boards, which simpli 
fies connection problems, increases reliability, reduces cost 
and improves overall electrical and mechanical performance. 

In addition to the foregoing objects, the novel connector 
eliminates the need for cable interconnections between 
boards. It shortens the interconnection path between boards, 
thus decreasing electrical delay time. It provides a facility 
whereby input/output cables may be interconnected with 
ease. The connector further incorporates a strip line structure 
employing internal ground planes for shielding the signals 
transmitted so that crosstalk noise between signals is substan 
tially reduced. The connector is further adaptable to wire 
wrap techniques, as well as to all forms of cable termination 
techniques known to the prior art. The connector further al 
leviates board strain and thus eliminates the necessity for 
providing strain relief as was the practice in the prior art. 
The foregoing and other objects, features and advantages of 

the invention will be apparent from the following more par 
ticular description of preferred embodiments of the invention, 
as illustrated in the accompanying drawings. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view showing four printed circuit boards in 
terconnected by means of the novel connector constituting 
the invention. 

FIG. 2 is a partial isometric view showing details of the cir 
cuitboards and the novel connector. 

FIG. 3 is a cross-sectional view taken along the lines 3-3 in 
the view of FIG. 2. 

FIG. 4 is a partial cross-sectional view taken along lines 4-4 
in the view of FIG. 2. 

FIG. 5 shows a detail of the channel forming a portion of the 
upper connector member, for housing an external cable con 
nection. 

FIG. 6 shows a detailed cross-sectional view of a portion of 
the connector shown in FEG, 5. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

In order to appreciate one of the unique features of the in 
vention, namely to permit simultaneous board-to-board con 
nections as well as establish cable connections therefrom to an 
external source such as input/output instrumentalities or the 
like, it might be well to point out initially that printed circuit 
boards are of the planar type which may be either by a single 
layer or a multilayer board adaptable to receive pluggable 
modules on one surface thereof, whereas the opposite surface 
is provided with printed circuit connections which can be con 
veniently interconnected to the corresponding surfaces of ad 
jacent boards with ease and simplicity. 

Referring to FIG. 1, there are shown four printed circuit 
boards PC1, PC2, PC3 and PC4, placed side-by-side in the 
form of a square and interconnected by the novel connector. 
Printed circuit boards PC1, PC2 and PC3 are interconnected 
by connector 1a and 1b which are in reality the top members 
of the connector assembly and are coextensive with the edges 
of said boards. The printed circuit board PC4 is intercon 
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2 
nected to boards PC3 and PC2 by way of connectors 1a' and 
1b', the shorter connectors being used when greater rigidity is 
required. It may be appreciated that FIG. 1 is a plan view and 
as such the lower members of the connectors are not seen. 
However, all upper and lower members have terminal portions 
such as 2 in the case of the upper members provided with a 
pair of openings 2a through which screws are passed to fasten 
the upper and corresponding lower members together and 
between which are clamped the edges of the printed circuit 
boards. As seen in the lower central section of the drawing 
FIG. 1, the top surface edge of boards PC3 and PC4 are par 
tially exposed to reveal printed circuit tabs 3. These tabs 3 
which are on opposing edges of the boards PC3 and PC4 are 
interconnected by the member 1a'. The various modules to 
which reference was earlier made, are not shown. However, 
these modules are interconnected by way of printed circuit 
connections to the tabs 3. Similar edge tabs on the opposite 
surface of the printed circuit boards are utilized in a similar 
manner to establish interconnections between corresponding 
lower surfaces on adjacent boards. This will be more fully ap 
preciated from the drawing of FIG. 2 to which reference is 
now invited. 

In this partial view of FIG. 2 the connector upper member 
1a is connected to the lower member 12 between which are 
clamped the circuit boards PC1, PC2 and interconnected 
electrically. 

Structurally, the upper member 1a has a channel portion 
comprised of upright walls 1a, 1b bonded to a strip line struc 
ture 5 along edges 5a, 5b. The strip structure has a printed cir 
cuit pattern configuration 6 on the top surface thereof to 
which are connected signal pins 7,7a, 7b, the latter passing 
through the structure, as seen in FIG. 3, to make contact with 
the edge tabs 3a, 3b on the top surface of the boards PC1, 
PC2. Intermediate said signal pins are ground pins 8 electri 
cally connected to an embedded ground strip 9 which is coex 
tensive with said structure 5. From an inspection of FIG. 4 it is 
seen that the signal pins 7a pass through the ground plane 9 
but are electrically insulated therefrom, the arrangement 
providing the necessary shielding for the signal pins and 
thereby enabling high frequency operations with high reliabili 
ty. 
As seen in FIG. 3, the upper member 1a has secured thereto 

a channel member 10 along the bottom surface of said strip 
structure 5. Depending upon design consideration this 
member 10 may either be contiguous with the member 1a or it 
may be a separate structure bonded to 1a as shown. The lower 
member 12 comprises essentially a channel-shaped structure 
having a recess 13 in which are disposed spring blade mem 
bers 14 adapted to interconnect tabs 3a', 3b' disposed on the 
bottom surfaces of boards PC1, PC2 as shown in FIG. 3. 

All printed circuit boards to be interconnected are provided 
with openings such as 11a, 11b that are in alignment with the 
terminal openings 2a, 12a in the upper and lower connector 
members respectively. When the boards and the connectors 
are properly aligned, they are suitably clamped together with 
suitable means, bolts or the like, not shown. 
The upper connector member 1a is adapted to function as a 

cable harness to receive any suitable type of cable which is 
connectable to an input/output device or another board 
disposed in a plane removed from the plane of the instant 
boards. 
The arrangements shown in FIGS. 5 and 6 are provided to 

accommodate cables or individual wires terminated with dif 
ferent types of connectors, for example, tuning fork connec 
tors. In the embodiment of FIG. 5 the upper member generally 
referenced 15 is provided with single rail ground bars 16 and a 
double rail ground bar 17, the particular arrangement of the 
ground bars being exemplary only; any combination or varia 
tion of these rail bars can be utilized depending upon the con 
figurations of the connecting cables. The rails are spaced 
above the printed circuit patterns by approximately 20 mils 
and secured in this position by any suitable bonding agent to 
the ground pins as shown. 
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The embodiment in FIG. 6 shows a detailed arrangement 
for supporting the double rail ground bar 17, the latter having 
recessed channels 17a engaged by the pins 8 and bonded 
thereto by solder or other appropriate bonding arrangement. 

In the foregoing description it has been indicated that the 
top surface of the printed circuit board is adapted to receive 
the various modules and the bottom or opposite surface de 
pending only the printed circuit patterns necessary to establish 
the interboard connections. This arrangement is, of course, 
exemplary since other arrangements may suggest themselves 
depending upon the environment to which the circuit boards 
are subjected. For instance, if a liquid cooling type of an en 
vironment is desired, it may be necessary to design the con 
nector such that the modules are placed on the bottom sur 
faces of the boards whereas the top surfaces would contain the 
interboard connecting patterns and the channel for harnessing 
the cable would be adapted to receive the cable from the top 
surface of the boards. Thus, depending upon the environment 
to which the circuit boards are subjected, different arrange 
ments for the connectors and for the cable harness will suggest 
themselves. 
A more simplified version of the invention may be utilized 

in applications wherein the circuit board contains printed pat 
terms on but one surface, in which instance the spring mem 
bers 14 may be disposed of and the lower member 12 may be 
utilized merely to effect mechanical interconnections between 
the boards. 
While the invention has been particularly shown and 

described with reference to preferred embodiments thereof, it 
will be understood by those skilled in the art that the foregoing 
and other changes in form and details may be made therein. 
What claim is: 
1. A circuit board connector for mechanically interconnect 

ing circuit boards along their planar peripheral surface edges 
and simultaneously establishing interboard electrical connec 
tions and external connections by way of electrical conductive 
pads disposed on either side and along said peripheral edges of 
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4. 
said boards comprising: 
a first longitudinal member disposed to mechanically en 

gage the planar peripheral surface edges on one side of 
said boards, said member having a plurality of spring 
blade members each adapted to engage a pair of opposed 
tabs on one side of adjacently disposed boards to establish 
electrical connections therebetween; 

a second longitudinal member disposed to mechanically en 
gage correspondingly peripheral planar surface edges on 
the opposite side of said boards, said second member hav 
ing an internal ground plane, and a plurality of electri 
cally conductive signal pins electrically isolated from one 
another and passing through said plane but electrically 
isolated therefrom, each pin adapted to engage an in 
dividual tab on said opposite side of said boards, and 

mechanical means for securing said members to said boards 
to mechanically interconnect said boards and to provide 
the electrical connections therebetween and between said 
boards and said external connections. 

2. The connector as in claim 1 in which ground pins are in 
terposed between said signal pins and interconnected to said 
ground plane. 

3. The connector as in claim 1 in which the surface of said 
second member is further provided with a printed circuit pat 
tern interconnecting said signal pins. 

4. The connector as in claim 1 in which said second member 
is further provided with a ground rail connected to desired 
ones of said ground pins and held in spaced relationship above 
said printed circuit pattern. 

5. The connector as in claim 1 in which said ground rail is 
constituted of a single rail. 

6. The connector as in claim in which said ground rail is 
constituted of a double rail, 

7. The connector as in claim 1 in which said second member 
has a generally shaped configuration adapted to receive an ex 
ternal cable connection. 


